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Strange quasiparticles in 1D Peierls systems: normal state properties
and metal-insulator transitions
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Quasi-one dimensional (1D) conductors are ideal model systems to investigate the influ-
ence of translational invariance, correlations, and long-range order on the electronic states.
We used high-resolution ARPES to study three typical 1D Peierls compounds: (TaSe4)2I,
(NbSe4)3I and K0.3MoO3. In the normal metallic phases, the dispersing spectral features
and shadow bands reflect the competing periodicities of the lattice and fluctuating charge-
density-wave (CDW) potentials [1]. The energy- and momentum-dependent lineshapes
indicate that the quasiparticles are strongly renormalized by the electron-phonon interac-
tions, and confined over few (3-4) atomic distances. The condensation of these polaronic
carriers at the CDW transition, and the progressive opening of the Peierls gap, are manifest
in the temperature-dependent spectra. The spectral leading edge, rather than the peak en-
ergy, identifies the gap energy scale, in stark contrast with a conventional weak-coupling
scenario.
[1] J. Voit et al., Science290, 501 (2000).


